. The architecture of plant root systems growing in opaque soil is being revealed by 3D-imaging tools such as X-ray computed tomography, magnetic resonance imaging and neutron tomography.
Roots out of sight, not out of mind
Using genomics and imaging to understand plants' physical traits does not stop
Temperature debt of solar geoengineering
Solar geoengineering is a proposed method of climate engineering that aims to reduce global warming using an artificial 'sunscreen' of aerosols in Earth's high atmosphere. 396-398; 2018) . The architecture of plant root systems growing in opaque soil is being revealed by 3D-imaging tools such as X-ray computed tomography, magnetic resonance imaging and neutron tomography.
Combining these insights (see, for example, T. Roose et al. Plant Soil 407, 9-38; 2016) with geneexpression studies, spatially resolved data on chemical and physical parameters, and the composition of the soil microbiome around roots should help to explain how system properties emerge as these components interact. Such properties are relevant to the acquisition of water and nutrients, as well as to plant health, carbon storage in soil and soil structure.
Priorities are to develop joint sampling protocols and a common language across physics, soil science and biology, along with skills in image analysis, spatial statistics and modelling at scales from root hairs to whole-root systems.
Germany's main research funder (the DFG) has just launched a programme to study the spatio-temporal organization and function of the soil zone altered by the plant root, also called the rhizosphere (see www.ufz.de/ spp-rhizosphere 9949-9954; 2007) . This rapid warming would pose a severe risk to ecosystems and society.
Even with the best planning to ensure steady operation of the technology, its continuous safe functioning and maintenance cannot be guaranteed. Yet it could take hundreds of years to safely phase out solar geoengineering and achieve the same degree of cooling by reducing greenhouse-gas concentrations. It is therefore imperative that, in the absence of a fail-safe mode for solar geoengineering, the temperature debt is fully accounted for in any assessments of this technology. If it is only the specified contribution that counts, there will be a strong incentive for researchers to contribute effectively and in innovative ways. It would encourage collaboration and discourage honorary and 'guest' authorship. Indeterminate contributions would become more apparent.
Andreas Oschlies
As for the roll-call of authors, let's explore such alternative formats as alphabetical listing, which is often used in mathematics, economics and high-energy physics. Daniel Hornburg Stanford University, California, USA. hornburg@stanford.edu
CORRECTION
The Nature Index article 'Industry links boost research output' (Nature 552, S11-S13; 2017) erroneously located Keyvan Vakili at the University of Southern California. He is actually at the London Business School.
